The crystal and molecular structure of the [VO(DLmeth)(NH 2 O) 2 ]·H 2 O complex has been determined by X-ray diffraction methods (monoclinic, P2 1 /c with a = 5.8138(2), b = 27.3496(8), c = 7.5663(2)Å, β = 103.059(3) • , and Z = 4). The vanadium(V) cation is in a pentagonal bipyramidal environment axially coordinated to the oxo group and equatorially to two hydroxylamido groups in a side-on fashion. The fifth equatorial binding site and the other apical position are occupied by an N and an O atom, respectively, from the methioninate anion acting as a bidentate ligand.
Introduction
Vanadium is one of the trace elements of which the essentiality for higher forms of life remains controversial [1 -3] . Notwithstanding, it is well known that it plays an important role in certain metalloenzymes and in insulin regulation [1, 3 -6] .
Peroxovanadium complexes received increasing attention during the last years because they are involved as intermediates in halide oxidation by vanadate-0932-0776 / 11 / 0700-0752 $ 06.00 c 2011 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com dependent peroxidases [1, 3, 6 -8] and, additionally, some of them have interesting pharmacological properties [9, 10] . In this context, renewed interest has also arisen on vanadium complexes with hydroxylamine, NH 2 OH, a molecule which is isoelectronic with hydrogen peroxide, H 2 O 2 .
In a recent paper, we described the synthesis of a number of oxovanadium(V) complexes of the type [VO(NH 2 O) 2 (amino acid)] and investigated in detail the vibrational-spectroscopic behavior of the hydroxylamido ligand present in them [11] .
As structural information on this type of complexes remains relatively scarce, we have made efforts to attain single crystals of some of them adequate for X-ray diffraction studies. Usually, the obtained crystals are extremely small or of poor quality but, after several attempts with DL-methionine as the chelating amino acid, we could finally obtain a number of small, wellshaped, single crystals. Therefore, here we report the structure of the [VO(NH 2 ) 2 (DL-met)]·H 2 O complex.
Experimental Section
Synthesis of the complex NH 4 VO 3 , NaOH, and NH 2 OH·HCl were purchased from Merck, DL-methionine was obtained from Aldrich. All these reagents were used as supplied. Samples of the investigated complex were obtained by the general procedure previously outlined [11] , as follows: 0.117 g (1.0 mmol) of NH 4 VO 3 and 0.230 g (5.8 mmol) of NaOH were dissolved in 10 mL of distilled water, and the mixture was heated at 50 • C under stirring. After cooling to r. t., 0.463 g (3.1 mmol) of DL-methionine was added in small portions, under continuous stirring. The resulting solution was ice-cooled, and then 0.375 g (5.4 mmol) of NH 2 OH·HCl was added in small portions. After completion of the addition, the solution was kept for 5 min. over ice and finally stored in a refrigerator at 3 -5 • C. After a few hours the complex precipitated as a colorless microcrystalline powder, which was separated by filtration, washed with small portions of cold water and absolute ethanol, and finally dried under vacuum. Single crystals adequate for structural X-ray diffraction studies were selected from this mass, aided by a microscope.
The purity of the obtained material was confirmed by elemental analysis, using a Carlo Erba model EA 1108 elemental analyzer, as well as by IR and Raman spectroscopy [11] . - 
Crystal structure determination
The measurements were performed on an Oxford Xcalibur, Eos, Gemini CCD diffractometer with graphite-monochromatized CuK α (λ = 1.54178Å) radiation. X-ray diffraction intensities were collected (ω-scans with ϑ and κ-offsets), integrated and scaled with the CRYSALISPRO [12] suite of programs. The unit cell parameters were obtained by least-squares refinement based on the angular settings for all collected reflections with intensities larger than seven times the standard deviation of measurement errors. Data were corrected empirically for absorption employing the multi-scan method implemented in CRYSALISPRO. The structure was solved by Direct Methods with SHELXS-97 [13] and the molecular model refined by a full-matrix least-squares procedure on F 2 with SHELXL-97 [14] . Amino acid and water hydrogen atoms were located in a difference Fourier map and refined isotropically at their found positions. The water Ow-H and H···H distances were constrained to target values of 0.86(1) and 1.36(1)Å, respectively. The rest of the methioninato H atoms were refined employing the riding model with the methyl group treated as a rigid group allowed to rotate around the corresponding C-S bond. A residual electron density of 1.8 eÅ −3 in the final difference Fourier map is most probably due to positional disorder of the amino acid group around the C(1) atom arising from the fact that both enantiomers are present (with different occupancies) at the same site in the crystal. This is sustained by the observed sum of bond angles around C(1) of 344.3 • , intermediate be- 76.05 (13) tween the ideal tetrahedral (328.5 • ) and planar (360 • ) angles and also by the rather large displacement parameters of C(1) perpendicular to the C(1)NC(2)C(3) plane. This disorder is also reflected in a too short C(1)-C(3) single bond length (1.429(9)Å) on the side chain. Crystal data and structure refinement results are summarized in Table 1 . Tables containing complete information on fractional atomic coordinates and equivalent isotropic displacement parameters of the non-H atoms, atomic anisotropic displacement parameters, and hydrogen atom positions have been deposited at The Cambridge Crystallographic Data Centre un-der deposition number CCDC 826986. These data can be obtained free of charge via www.ccdc.cam.ac.uk/data request/ cif.
Results and Discussion
An ORTEP [15] Fig. 1 . Intramolecular bond lengths and angles around the vanadium center are given in Table 2 .
The [17] . It is interesting to mention that while in these latter compounds the two hydroxylamido ligands are coordinated with the nitrogen atoms cis to the remaining equatorial ligands [16, 17] , in the present case these N ligands are in trans position to each other (see Fig. 1 ). It has been suggested that the steric requirements of the other equatorial ligands dictate the orientation of the hydroxylamido groups [16] .
The solid is further stabilized by a complex network of intermolecular N-H···O [N···O distances of 2.85 (5) (5) and 3.14(6)Å] hydrogen bonds (see Fig. 1 ).
